Despite nearly 50 years of study, it is good to see that phosphoinositides are still capable of springing the odd surprise. Signaling by the second messenger phosphatidylinositol 3,4,5-trisphosphate (PtdIns(3,4,5)P 3 ) was thought to be absent in yeast, but a recent paper now describes the presence of PtdIns(3,4,5)P 3 in Schizosaccharomyces pombe. So is PtdIns(3,4,5)P 3 signaling present in Saccharomyces cerevisiae? Certainly, S. cerevisiae has the requisite enzymes to synthesize PtdIns(3,4,5)P 3 in the
So is PtdIns(3,4,5)P 3 signaling present in Saccharomyces cerevisiae? Certainly, S. cerevisiae has the requisite enzymes to synthesize PtdIns(3,4,5)P 3 in the manner already described (Figure 2 ). Eagled-eyed readers will also have noticed that the presence of PtdIns(3,4)P 2 in S. cerevisae has been described in two papers [9, 10] , and this could be indicative of PtdIns(3,4,5)P 3 synthesis. Furthermore, overexpression of Mss4p, the S. cerevisiae type I PIPkin, causes an increase in PtdIns(3,4)P 2 levels in vivo, and in vitro Mss4p is able to synthesize PtdIns(3,4)P 2 from PtdIns3P [9] ; however, the presence of PtdIns(3,4,5)P 3 in these assays was not investigated. The author of this dispatch was of the opinion that production of PtdIns(3,4)P 2 in S. cerevisiae would not prove to be of physiological relevance -but if S. pombe is anything to go by, this is likely to be incorrect.
It is now clear that rather than being unique to metazoa, PtdIns(3,4,5)P 3 signaling is present in S. pombe, probably also in S. cerevisiae, and may indeed be universal to all eukaryotes. It is worth noting again that the archetypal PtdIns(3,4,5)P 3 effector, PDK1, has homologs in both S. pombe and S. cerevisae [11] , and the S. pombe PDK1 homolog seems to have a PtdIns(3,4,5)P 3 -binding specificity [3] . PDK1 and PtdIns(3,4,5)P 3 are thus likely to represent a more ancient signaling pathway than previously thought: it seems that this pathway has been hijacked by metazoa to allow signaling via class I PI 3-kinases.
So, what is the function of Vps34p/type I PIPkingenerated PtdIns(3,4,5)P 3 and/or PtdIns(3,4)P 2 ? Synthesis of PtdIns(3,4,5)P 3 is probably not essential in S. pombe, given that a vsp34∆ ∆ strain is viable [12] . At the current time, the only functional relevance is suggested by the phenotype displayed by a ptn1∆ ∆ strain of S. pombe, which has enlarged vacuoles, implicating PtdIns(3,4,5)P 3 in some aspect of vacuole function [3] . The identification and analysis of authentic PtdIns(3,4,5)P 3 effector proteins will provide functional insight into the role of PtdIns(3,4,5)P 3 in yeasts. The best candidates will be amongst the PH-domain-containing proteins. A recent study of the specificity of the PH domains of S. cerevisiae has been carried out, although PtdIns(3,4,5)P 3 binding was not assayed in this study [13] . A thorough investigation of the PHdomain-containing proteins of S. pombe and S. cerevisiae with respect to PtdIns(3,4,5)P 3 binding should therefore be performed. It might also be possible to engineer a type I PIPkin with wild-type activity toward PtdIns4P, but with greatly reduced activity toward PtdIns3P, thus preserving essential PtdIns(4,5)P 2 production while eliminating PtdIns(3,4,5)P 3 production: examining the effects of such a mutant could be highly informative.
To conclude, Mitra et al. [3] have made a significant contribution to our awareness of PtdIns(3,4,5)P 3 signaling, and this study should provoke a substantial body of work. Will there be any more inositide-related surprises? Do not bet against it. 
